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No. XII.—THES CARBONIFEROUS SEDIMENTS AROUND STRATHAVEN. 
By R. G. CARRUTHERS, H.M. Geological Survey. 

[Read 12th February, 1914.] 

THE uplands of Lanarkshire are of abounding interest to the 
field geologist; they have long afforded material to both amateur 
and professional, so that certain parts may be regarded as 
classic ground. Of the less-known portions one of the most 
interesting is certainly the triangular area of Carboniferous 
rocks between Limekilnburn, Stonehouse, and Strathaven; 
nevertheless, apart from the Geological Survey maps and Ex
planation (Sheet 2 3 ) , no publications dealing with this ground 
seem to have appeared; the paper now presented is the result 
of revision work carried out for the Survey in the autumn of 
1 9 1 2 . 

The strata in this region lie on the south-western fringe of 
the great Lanarkshire coalfield; they range from the base of the 
Coal Measures down to the Calciferous Sandstone Series, so that 
all the more important members of the Lower Carboniferous 
rocks are present, although one must confess that they are 
developed in an attenuated form. 

Broadly speaking, these strata are divided into four distinct 
areas1 by a series of step faults, all with a downthrow to the 
north, and with a general direction east by south. It thus 
follows that the highest strata are let down in the most northerly 
of these fault blocks, namely, that in the Crookedstone district, 
between Limekilnburn and Darngaber Castle. 

Within the Crookedstone fault block the strata as a whole 
are inclined at a very gentle angle to the south-east. The 
lowest horizon may be taken as the band of limestone running 
through the hamlet of Limekilnburn; as this limestone has been 
extensively quarried in past times, the line of outcrop is easily 

1 The chief interest attaches to the most southerly of these, and wi th 
t h a t alone is the map accompanying this paper concerned. The exist ing 
Geological Survey 1-inch map (Sheet 23) gives an approximate idea of the 
other three areas. 
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152 TRANSACTIONS—GEOLOGICAL SOCIETY OF GLASGOW. 

followed, but there is a corresponding difficulty in getting a 
view of the seam itself. The best exposure is on the south 
bank of the stream 700 yards due west of Quarter Road railway 
station; here the limestone is seen to be 4£ feet thick, with 
a ^-inch parting of blaes in the centre; it is a hard, pale grey 
stone, with porcellanous fracture and creamy weathering; fossils-
are scarce, but a few small brachiopoda and crinoid ossicles can-
be seen. Further down stream, immediately below the bridge 
at the keeper's cottage, a fault of 10 feet or so throws up the 
underlying strata, and at the top of the bank one can see that 
the limestone rests on blaes with brachiopods, &o., under which 
is an 8-inch bed of dark, slaty blaes lying on 4 inches of foul 
coal with fireclay below; at this point, in the dark slate above 
the coal, Mr. Tait has collected specimens of Edmondia 
punctatella, the characteristic index fossil of the Calmy or Gair 
Limestone position. This recognition of the Limekilnburn 
Limestone as the Calmy is confirmed by other evidence; a deep 
boring by the Shotts Iron Company on the north side of the 
stream 400 yards west of Browntod, started at the outcrop of 
the Limekilnburn Limestone, met the Orchard Limestone with 
its characteristic blaes at 18 fathoms, and passing through the 
Index Limestone (6 feet 8 inches thick) at 47 fathoms went on 
through the Coal and Ironstone group below, ending in the 
Lesmahagow Gas Coal position (Crutherlands Coals of East Kil
bride) at 97 fathoms. 

In the stream passing under the main road south of Limekiln
burn some 30 feet of blaes, with two thin bands of limestone, 
can be seen. These strata lie immediately above the Limekiln
burn Limestone, and are of interest because they contain 
occasional crushed specimens of disiophyllid corals, fossils 
which are, as a general rule, exceedingly rare in the Upper 
Limestone group in Scotland. Higher strata ranging up to 
the Coal Measures are exposed further downstream east of 
Browntod; here there is a gently undulating sequence of sand
stone, blaes, and fireclay. About 750 yards east of Browntod 
a thin band of parroty coal and blaes with Lingvla crosses the 
stream, and a few yards lower down there are excellent exposures 
of a hard, ochreous weathering, blue grey limestone containing 
a few small crinoid ossicles. Since the field evidence shows 
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that this limestone lies between the Calmy Limestone of Lime
kilnburn and the slaty ironstone of Darngaber, it may be taken 
to represent the Castlecary Limestone, a seam now recognised 
as marking the dividing line between the Upper Limestone 
group and the Millstone Grit. This identification is of consider
able interest, because until the recent revision by the Geological 
Survey no representation of the Castlecary Limestone had been 
recognised on the south side of the Lanarkshire coalfield. 

Just before the road bridge is reached a small fault throws 
off the limestone, and the " parrotty blaes " below is brought 
up to the top of the cliff; this horizon reappears further down
stream, where it can be traced along the top of the bank for 
several hundred yards, until it gradually comes down to the 
stream level opposite Darngaber. Here a small fault brings 
down a coarse, pebbly sandstone, not hitherto seen, and which 
one may therefore regard as lying above the Castlecary Lime
stone, or, in other words, belonging to the Millstone Grit. 
Some 30 yards east of the Darngaber footbridge the stream 
section shows that the base of the grit lies 20 feet above the 
" parrotty blaes"; the Castlecary Limestone ought to come 
between these positions, but no trace of it can be seen. As 
there is no room for faulting, one may infer that the limestone 
has been cut out by an unconformity of the pebbly sandstone, 
and closer inspection shows that the base of the grit (seen on 
each side of the footbridge) is evidently transgressive on the 
underlying strata. 2 

Below Darngaber the Coal Measures are faulted down against 
the Millstone Grit, but the missing strata can be picked up 
without difficulty in the stream to the south. Old workings 
in the Slatyband Ironstone (the basal bed of the Coal Measures) 
can be traced on each side of the stream west of Darngaber 
Castle, and on the south bank, 400 yards west of the site of 
the castle, there is an excellent exposure of the ironstone half
way up the bank. Field exposures of a Slaty Ironstone are few 
and far between, such a valuable mineral having, as a rule, 

2 The evidence of a discordant junction at the base of the Millstone Grit 
is not perhaps very strong; the unconformity may, however, be accepted as 
a fact owing to the convincing sections illustrating this point in the gorge 
of the river Avon above Larkhallj a few miles to the east. 

VOL. XV. , PT. II. M 
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been entirely removed; the section may therefore be given in 
detail as follows: — 

Soft yellow freestone, rather coarse, - - 20 ft. seen. 
Soft grey blaes with balls of clay ironstone, 3 ft. 6 ins. 
Slaty ironstone (striped, with coal films; the 

top is nodular, and there is a £-in. to 
4-inch pyritous rib at the bottom). 

Fireclay, - - - - - - - 3 ft. 5 ins. 
Fakes and sandstone ribs, - - - 5 ft. 
Soft yellow sandstone, with many coarse 

pebbly beds (Millstone Grit). 

The presumption that in this district the Millstone Grit 
is represented by a coarse pebbly sandstone is confirmed by 
sections further upstream, where the Slaty Ironstone is seen to 
be underlain by some 40 feet of coarse yellowish sandstone; 
beneath the grit a limestone, identical with that referred to the 
Castlecary in the Darngaber Burn sections, can be seen in the 
bed of the stream 400 yards N.W. of Crookedstone Farm. 
Farther south a reversal of dip once more brings down the grit, 
above which, at a bend in the stream due west of the farm, 
another section of the Slatyband is seen; the seam is very thin 
here, being represented by 4 inches of slaty blackband and 
parrotty blaes with Lingula, cut off to the south by a fault of 
15 or 20 fathoms, bringing up strata beneath the Gair or Calmy 
Limestone. This dislocation marks the southern boundary of 
the Crookedstone fault block, and can be traced westwards to 
the stream south of Limekilnburn, where an impure limestone 
and coal in the Lyoncross position are brought up against the 
Calmy Limestone. 

The fault block south of Crookedstone is long and narrow, hav
ing an average breadth of about 500 yards. The chief feature here 
is the Calmy Limestone, which appears in two shallow synclines 
north and east of Crookedstonemuir Farm. The limestone has 
been almost entirely quarried away, but is still visible by the 
side of the burn due east of the farm; the section agrees with 
that of Limekilnburn, and the " Edmondia slate" is par
ticularly well seen on the west bank, although fossils are very 
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scarce. To the south a couple of faults cross the stream with 
a downthrow to the north; they are but a few yards apart, 
and between them can be seen a grey crinoidal limestone with 
ochreous weathering resting directly on 6 feet of soft sandy 
blaes. This limestone may possibly represent the Index, writh 
which it agrees best in character. The fault on the south side 
of the limestone must be a large one, perhaps 70 fathoms, for 
the beds upstream dip to the south, and 500 yards S.E. of 
Crookedstonemuir Farm a limy band appears, which can be 
correlated beyond doubt with the u Johnstone Shell Bed " 3 or 
Slingstane Limestone of Carluke. The sequence of fossils 
characteristic of this position is well seen, the section being— 

Clayband ironstone crowded with small 
lamellibranchs and many Lingulce, a 
few small Producti, fish teeth, and 
gasteropods, - - - - 4 ins. 

Black slaty blaes, crowded with Lingula, - 1 ft. 6 ins. 
Soft micaceous blaes, with abundant small 

Productus and crinoid ossicles, - - 3 ft. 
Hard encrinital limestone, 7 ins. 

About 70 yards upstream a reversal of dip, accompanied by 
a small fault down N. brings up a seam of coal, lying about 
20 feet below the Shell Bed. The seam has been worked out 
at the outcrop; in the year 1912 trial workings proved it 
20 inches thick, but the area available must be very small, the 
syncline being only about 25 acres in extent. A mile to the east 
another exposure of the Shell Bed can be seen in a drain 400 
yards south of Airybog, and also to the S.W. of Burnbank; 
these exposures are of value, because they fix the approximate 
stratigraphical position of the great sheet of dolerite stretching 
from Heads to Nethershields; in the drain section south of 
Airybog the base of the dolerite is seen resting directly on the 
Shell Bed. 

Few observations on the Shottlinn fault block can be made 
other than those above detailed. It may, however, be noted 

3 This horizon, the index to the Johnstone Clayband position, is only 20 
fathoms or so above the Top Hosie Limestone, so that almost the whole of 
the Middle Limestone Coal Group is thrown out by the fault. 
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that in the railway cutting north of Glassford Station glacial 
cross-striae are clearly seen on the dolerite sill, here containing 
inclusions of burnt coal and blaes; the directions are E. 26° 
S. and E. 27° N., the latter apparently being the latest. The 
southern boundary fault is never seen at the surface, and its 
existence is inferred on account of the presence of Calciferous 
and Lower Limestone sediments over a large area south of West 
Quarter. It is this region which is of paramount interest to the 
geologist, and on this account is worthy of an extended 
description. 

In the river Avon and its tributaries, to the N.E. of Strath-
aven, there are excellent sections of some 80 fathoms of strata, 
ranging from the Calderwood Cementstone down into the Calci
ferous Sandstone Series (Plate XVIII.). The finest exposures are 
undoubtedly those seen along the river around Cot 
Castle, where a gentle anticlinal fold brings up Calci
ferous sediments, flanked by members of the Lower 
Limestone group (Plate XVI.). The higher beds (Hosie 
Limestones) are visible in two small burns on the south 
side of the river, running down from the farms of Crumhaugh 
and Lounsdale respectively. In the Crumhaugh Burn the Calder
wood Cement can be seen at the top of a low bank 400 feet 
south of the railway; it is represented by a 9-inch band of grey 
calmy limestone, with calmy blaes above and below, full of 
Lingula and Posidonomya corrugata. Below this are 3 feet 
of "shelly blaes," under which is the position of the First 
Kingshaw4 Limestone, here quarried away. It is of interest 
to note that in the floor of the First Kingshaw there is a 2-inch 
red iron rib exactly as in the East Kilbride country. A small 
fault in the stream throws up the Second Kingshaw Limestone, 
which is hard and crinoidal, and can be seen 3 feet below the 
" red rib." Further downstream is the Birkfield Limestone, 
here somewhat irregular, 1 to 2 feet thick, red weathering, and 
with large encrinites, as at Carluke and East Kilbride. 

A duplicate section is seen to the east, in the Lounsdale Burn, 
where the Cement is visible, but the two Kingshaw Limestones 

4 The nomenclature of limestones in this paper follows, as far as possible, 
the long-established sequence of Carluke, which may be accepted as the 
standard for the South Lanarkshire field. 
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T h e R i v e r Cliff a t C o t C a s t l e . U p p e r C a l c i f e r o u s S t r a t a . 

R. G. Carruthers, Photo. 
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have been quarried away, although the Birkfield can be seen 
a few feet above the road bridge. The underlying strata are 
seen to much greater advantage than in the Crumhaugh stream 
section; 10 feet of blaes is seen under the Birkfield, and then 
comes a 6-inch band of limy ironstone full of entomostraca (this 
horizon also can be paralleled at East Kilbride). Below the limy 
ironstone are some 20 feet of blaes with clay ironstone balls, and 
then a hard crinoidal limestone outcrop, on which the main road 
bridge is built. This is the " Foul Hosie " Limestone of Carluke, 
and is underlain by yellowish fireclay. A little further down
stream the Main Limestone appears, but the section is poor 
compared with those further up the river, to which attention 
will subsequently be directed. 

Turning now to the river sections, the three chief limestone 
positions (" Foul Hosie," Main, and Under Limestones) all cross 
the stream round the bend 500 yards below Cot Castle. On 
the east bank the Foul Hosie and Main have both been quarried 
out, but an excellent section of the Under Limestone can be 
seen. As this is the only good section known in the district, 
details are given below : — 

Ft. In. 
Yel low fireclay and ribs of green kingle sandstone, - 6 — 
Flaggy sandstone and fakes, 5 — 
Soft sandy blaes (rootlets), 1 — 
R e d weathering crinoidal Limestone, - 3 to — 6 
Blaes parting, — 4 
Grey crinoidal Limestone, bright yellow weathering, 

contains a few small Producti, & c , 1 9 
Soft l imy blaes wi th Productus, &c., - - - - 2 — 
Dark slaty blaes wi th ferns* and a few small 

Naiadites, Lingula, and fish scales, - — 3 
Hard rib of siliceous grit wi th fish teeth and scales, - — \ 
Goal, — | 
Coaly fireclay, — 4 
Sandy fireclay, 3 — 
Kingle Sandstone wi th fireclay partings. 

* Dr. Kidston refers one of these to Sphenopteris decomposita Kidst , remarking that 
" i t i s identical wi th specimens from the Oil Shales a t West Hermand, Wes t Calder 
. . . the type of the species is from Glencartholm." This observation is of great 
interest, as i t carries the Calciferous flora up to the Under Limestone in this district, 
confirming Dr. Kidston's well-known view that the dividing line between the Calciferous 
and Lower Limestone floras occurs about the Hurlet (=Main) Limestone position—a 
strong palaeontological support for the existing lithological classification used by the 
Geological Survey. 

A small fault running along the bed of the river throws the 
Under Limestone of the above section against the Main, the 
latter appearing on the west bank with the Under Limestone 
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below. Further upstream the section has been partially covered 
up with the debris of old ironstone workings, but above the 
bend a magnificent cliff section appears on the east bank 
(Plate XVI.). The strata in this great cliff are practically hori
zontal ; they all lie below the Under Limestone above described, 
and are therefore well within the Calciferous Sandstone series, 
a fact adding greatly to their geological interest. 

The full sequence, measured from the top of the cliff down 
to the river, is about 120 feet altogether, and is given, along 
with other strata, in the graphic sections accompanying this 
paper (Plate XVIII.). 

The " Tree " Coal5 of this section runs along the upper part 
of the cliff, beneath the sandstone escarpment. The seam is 
only a foot thick, and much of this has been quarried away. 

The " Basket Shell Bed," which is the chief feature of interest 
in the section, is well exposed at the south end of the cliff; it is in 
the main a "l imy blaes" full of brachiopoda and common 
marine fossils, indifferently preserved. In the topmost part 
there is an inch or two of hard dark blaes full of crushed 
goniatites and fine examples of the rare lamellibranch 
Posidonomya becheri, a shell also found in a similar sediment 
in the floor of the seam, immediately above the Blackband Iron
stone; the ironstone has been mined away all along the river 
front, but can still be seen round the corner just above the 
Lounsdale Burn, and again on the west bank of the river 450 
yards N.N.W. of Cot Castle; at the former locality the becheri 
shales resting directly on the Blackband abound in a small Pro-
ductus with exceedingly fine ribs, considered by Dr. Ivor Thomas 
to represent a new species. 

A fair number of ferns can be got in the becheri portion of the 
shell bed, but the Cot Castle exposure has not yielded quite 
such a good list as that obtained from the original locality in 
Calderwood Glen near Basket Farm. (See list appended.) 

The cliff at Cot Castle is terminated by a 20-fathom fault, 
trending east by south, which brings down the Limestone 

5 S o named because a large upright "fossi l t r e e " can be seen in the cliff 
face, resting on the coal; in 1912 the stigmarian rootlets could be seen 
spreading out over the coal, but on a recent vis i t (May, 1914) part of the 
trunk had slipped down, crushing the roots out of place. 
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Measures to the south. Mention has been made above of the 
limestone section seen in the Lounsdale Burn, and attention 
may now be turned to the river section. The Under Limestone 
is found in the river bed at Cot Castle, on the south side of the 
fault, while the Main or Hurlet Limestone runs horizontally 
along both sides of the river nearly up to Glassford Bridge. 
Much of this limestone has been quarried away, and it was at 
one time sufficiently valuable to be worth mining to a small 
extent. Good exposures can be seen on the north bank of the 
river, where 5 feet of solid limestone can be seen resting on 
an inch or so of foul coal; the distinctive feature of this lime
stone is the presence of Lithostroticm junceum and occasional 
clisiophyllid corals. 

Over the limestone there are 10 to 20 feet of blaes, quite 
barren of marine fossils, but containing fragmentary plant 
remains, and also a seam of coal, of which few traces can now 
be seen, as it has been worked out along the outcrop. This 
coal was reported to be about 2 feet thick when found in-
building the foundations for the Glassford Bridge, It is on the 
same horizon as the "Wilsontown Smithy" Coal of S.E. 
Lanarkshire. 

An irregular bed of hard limy sandstone (with annelid burrows 
at Cot Castle) overlies the coal, and on this rests a 5 or 6 foot 
fireclay* capped by the Foul Hosie Limestone. The limestone 
is very poorly exposed at the top of the river bank 330 yards 
east of Glassford Bridge; a few zaphrentid corals (the distinctive 
fossils of this horizon) can be seen, but the Neilson Shell Bed 
is cut out by the boulder clay covering. For good sections of 
the Foul Hosie and its associated strata recourse must be had 
to the exposures further up the river near Waulkmill. 

There are two sections of the Foul Hosie in the river—one 
is at the sharp bend half a mile east of Waulkmill, the other 
close to the farm and near the railway. Of these, the last-
named is much the best, old workings having obscured much 
of the sections elsewhere. The limestone can be seen on either 
side of the river, while on the north bank there is an excellent 
exposure of the Neilson Shell Bed, that highly fossiliferous shale 
which forms such a characteristic covering to this limestone 
round Glasgow and in South Lanarkshire generally, and affords 
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so striking a contrast to the barren shales that rest on the 
Main or tlurlet Limestone. Euomphalus, Dentalimm, small 
gasteropods, brachiopoda, &c, occur here in profusion and in 
excellent preservation. The shale is, however, of a tender and 
friable character, and the fossils require great care if they are 
to be carried away intact. 

The other exposure, half a mile east of Waulkmill, although 
poor, is of interest, because traces of the overlying Hosie Lime
stones can be seen in the river bed in the vicinity, and there is 
little doubt that they occupy a shallow synclinal fold to the 
north and south. 

South of Waulkmill the Main or Hurlet Limestone, with 
its characteristic Lithostrotion corals, crosses the river; the 
limestone can be seen in large blocks, practically in situ, on 
the west bank, but in completeness the exposures compare very 
unfavourably with those previously noticed west of Cot Castle. 

In addition to the river sections above described, there 
remains for consideration certain unique sections in the Hole 
Burn, in which strata are seen which lie well within the Cal
ciferous Sandstone Series, lower than those at Cot Castle, and 
which we believe do not outcrop anywhere else in South Lanark
shire, since they are cut out by overlap. 

The Hole Burn rises in the lavas north of Strathaven, and, 
flowing in a south-easterly direction, falls into the river Avon 
immediately above Glassford Bridge. In the latter part of its 
course, down to the Avon, only boulder clay can be seen, but 
from Muirburn House westwards there are excellent rock 
sections, the strata dipping in a general easterly direction. The 
highest beds exposed, at Muirburn House, are greenish sandy 
marls with balls of irony cement and sandstone bands; they 
resemble, and are probably equivalent to, the lowest strata 
of the Cot Castle cliff section, a conjecture supported by map
ping and by the results of a diamond bore some miles to the north. 
Further upstream the sequence continues, descending through 
sandstones, with Lingula shales and a thin coal seam which has 
been wrought out at the crop. A sharp bend in the stream 
brings us to a low bluff of flaggy sandstone resting on a 3-foot 
bed of " shaly blaes." As an oil producer this seam is certainly 
of very low grade, but still it does contain a certain amount 
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of shaly matter, as is evidenced by its relatively tough character, 
and resistance to weathering influences. It is the representative 
of the Fraser Shale of Cobbinshaw, the highest oil shale now 
worked in the Lothian shale fields. Rising gently towards the 
west, the shale runs along the crest of a low cliff of highly 
fossiliferous blaes with ribs and balls of ironstone and cement 
limestone, seen on the south side of the stream. The section 
is terminated by a 5-inch band of shaly blaes rising up from the 
bed of the stream, but is resumed on the north bank, where the 
shaly rib (accompanied by a dolerite sill) is again seen with 4 feet 
more of fossiliferous blaes underneath, resting on a hard band 
of burnt coal and dolerite. I have called the horizon the 
Netherfield Lime, as it can be traced southwards past the house 
of that name down to the Avon. The full section may be given 
as follows: — 

Sandstone. 
Fraser Shale—Shaly blaes with occasional ferns, &c., - 3 ft. 
Crowds of small Blaes wi th a 3-inch rib of clay band 

ironstone at the top, - - 6 ft. 

Hard cement l imestone; occasional 
Productus, &c., - - - - 5 ins. 

Blaes wi th balls of cement limestone. 4 ft. 

brachiopods, 
lamellibranchs, 
including occa-
s i o n a l l a r g e 
e x a m p l e s of 
Posidonomya 
becheri, gastero-
pods, and goni-
atites, -

Shaly blaes, 5 ins. 
Blaes w i th abundant small brachiopods, lamellibranchs, 

gasteropoda, &c., and strings of encrinital limestone 
at the base, 4 ft. 

Burnt Goal. 

The lower half of the fossiliferous blaes, that is, the part 
under the 5-inch shaly rib, is crammed with small fossils, but 
they are not so well preserved as in the upper bed, and an 
efflorescence of gypsum covers the weathered fragments. The 
best collection can undoubtedly be made in the upper part of 
the section above the shaly rib. The finest fossils are, of course, 
to be found in the hard ribs and balls of limestone and ironstone, 
but with due care plenty of good specimens can be got from 
the blaes also. The material is ample and easily worked; the 
locality is quite the best for fossils that I have ever noticed in 
the Scottish Carboniferous rocks, and its interest is greatly 
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enhanced by the low stratigraphical horizon of the bed. It 
may be added that a similar marine position has been got 
immediately beneath the Fraser Shale at Oobbinshaw and West 
Calder. (See list of fossils appended hereto.) 

The coal under the Netherfield Lime is quite well seen a few 
yards upstream, where the seam is covered by a 3-foot dolerite 
sill, under which trial mines have been driven. Most of the 
coal is, however, badly charred, although some of it is relatively 
unaffected and will flame in the fire; it is also split up by dirt 
and fireclay partings, and altogether is quite unworkable at this 
point. Further south it was extensively worked about a hundred 
years ago along the outcrop on each side of the stream south 
of Floors, and the seam may be in good condition under the 
basin of the Limestone Measures between Waulkmill and Cot 
Castle; in that case at least a square mile of coal could still 
be wrought, the maximum depth being only 65 fathoms, with 
the 2 feet (" Wilsontown Smithy") coal and the Cot Castle 
Blackband at still shallower depths. 

Proceeding with the Hole Burn section, the descending 
sequence continues west of the Netherfield Coal outcrop. About 
16 feet below the coal and immediately under a band of flaggy 
sandstone an 18-inch seam of oil shale, with partings of irony 
cement, can be seen at the top of a high bank on the south side 
of the stream below the farm steading. This oil shale is of good 
quality, of the true Lothian type, and it represents the 
Raebum Shale. Immediately beneath it is a 6-foot bed of blaes 
resting on sandstone, and containing small Productus, Lingula, 
&c, at the top; this is the equivalent of the shell bed found 
under the Raeburn in the Lothian fields (" Mungle Shell Bed " 
of the Oil Shale Memoir); in the lower parts of the blaes are 
ferns (especially Telangium affini) in excellent preservation. 

Crossing to the north bank an irregular seam of dirty coal 
is seen in blaes under the sandstone, and still further upstream 
a massive freestone has been quarried at the West Quarter 
road bridge; oil this sandstone are irregular nodules of limy 
cement, with rootlets, occasional entomostraca, and Spirorbis. 
The rest of the stream section is somewhat obscure. Rather 
more than a quarter of a mile above the bridge there are several 
exposures of variegated marl, of the type so commonly found 
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in the West of Scotland fringing the Calciferous lavas, and 
evidently washed off a deeply-rooted surface of the volcanic 
rocks. These marls certainly lie a considerable distance below 
the Raeburn Shale seen downstream, and quite probably repre
sent the Houston Marls of the Lothians; this correlation is 
supported by the fact that a coal seam, apparently lying be
neath the marls, and therefore perhaps representative of the 
Houston Coal, has been worked in shallow pits along the outcrop 
at Laigh Walker dyke Farm. The coal seems to be in two beds 
separated by flaggy sandstones and fakes. Both coals have 
been wrought, the lower being still visible, at least 12 inches 
thick, in the stream bed immediately below the road north of 
the farm steading. 

The above-mentioned coals are the lowest sediments seen in 
the district. General considerations lead one to suppose that 
they lie close above the lavas, and that there is little or no 
faulting at the junction hereabouts, the rest of the Oil Shale 
division of the Calciferous being cut out by overlap. 

At Strathaven itself the junction is, however, certainly 
faulted, for the Netherfield Lime comes close up to the lavas, 
and can be seen repeated by a fault in the Floors Burn, a 
quarter of a mile below the castle. 

In conclusion, some general remarks on the appearance of 
the Oil Shale Group near Strathaven may be given. 

The recent work of the Geological Survey strongly suggests 
that the Calciferous lavas of the Clyde plateau, fringing the 
coal and limestone basins of the Glasgow district, North Ayr
shire, and South West Lanarkshire, are of much the same age 
as the Arthur Seat volcanics of Midlothian. There was there
fore a prolonged interval between their emission and the 
deposition of the Hurlet Limestone—an interval during which 
the whole of the Oil Shale group of the Lothians was accumu
lated. But the Clyde lavas are immensely thicker than those 
of Arthur Seat; they stood out along with the Old Red Sand
stone as great land masses during most of the Oil Shale period, 
and it was not until the Hurlet Limestone was deposited that 
they were finally buried beneath the Carboniferous sea. It 
therefore happens that in large areas of the West of Scotland 
the presence of great land masses of lava and Old Red Sandstone 
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prevented the deposition of any sediments in Oil Shale time; 
and so along the south side of the Lanarkshire Coalfield we find 
a pronounced overlap of the Lower Limestone group on to the 
lavas and older rocks, the Oil Shale group being either quite 
absent or only represented by patchy occurrences of its upper
most portion. But near Strathaven and to the north the 
land was low and quickly submerged; the characteristic sedi
ments of the Oil Shale group were therefore able to accumulate. 
And so here we find them at the present day reappearing from 
under the Lower Limestone covering, and nearly 20 miles to 
the south-west of the nearest Lothian shale field that of 
Cobbinshaw and Tarbrax. Between Stonehouse and Carnwath 
the Oil Shale Measures never outcrop; the unconformity at 
the base of the Lower Limestone group cuts them all out; but we 
know that the unconformity decreases rapidly to the north, 
and it seems more than likely that, running in a straight line 
between Strathaven and West Calder, there is a continuous 
development of the Upper Oil Shale group, beneath the covering 
of Coal Measures and Lower Limestones. Whether this con
cealed shale field will ever be worth proving is a doubtful 
matter; probably the Fraser and Raeburn Shales will be the only 
seams at a workable depth; but it is possible that the associated 
coals (such as the Netherfield and Wilsontown Smithy Coals) 
might be worth consideration at some remote date, when coal 
is a more valuable article than it is at the present time. 
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L IST OF FOSSILS FROM T H E B A S K E T S H E L L - B E D A T 
COT CASTLE. 

The plants (all determined by Dr. R. Kidston) and most of the lamelli
branchs (partly determined by Dr. Wheelton Hind) come from the upper 
part of the b e d ; Dr. G. W. Lee named the remaining fossils.—All from the 
Collection of the Geological Survey. 

Archceopteris dawsoni (Stur.). 
,, tschermahi (Stur.). 

Lepidodendron sp. 
Rhacopteris UncLsceformis (Bunb.). 
Sphenopteris cf. gersdorfi (Gopp.), 

,, sp. nov. 
„ sp. 

Sphenopteridium sp. 
Telangium ajjine (L. and H.). 

„ bifidum (L. and H.) . 
Archceocidaris sp. 
Linguld mytiloides (J, Sow.). 
Martinia sp. nov. 
Orbiculoidea nitida (Phill.). 
Productus longispinus (J. Sow.). 

,, productus (Mart.). 
„ pugilis (Phill.). 

scoticus (J. Sow.). 
undatus Defranci \ immediate ly above the 

,, sp. nov. f Black-band Ironstone. 
Rhynchonellid. 
JSchizophoria resupinata (Mart.). 
Cf. Gomposita ambigua (J. Sow.), 
Actinopteria per sulcata (M'Coy). 
Aviculopecten planoclathratus (M*Coy). 
? „ clathratus (M'Coy). 
Amusium sp. 
Cypricardella rcctangularis (M'Coy). 
Edmondia unionifomiis (Phill. j . 

( two species). 
Nucula gibbosa (Flem.). 
Nuculana attenuata (Flem.). 
Posidonomya becheri (Bronn.). 
Protoschizodus axiniformis (PortL). 
Sanguinolites abdenensis (R. Eth.) . 

„ angustatus (Phill.). 
,, variabilis (M'Coy). 

Euphemus sp. 
Macrocheilina obtusa (de Kon.) . 
Naticopsis sp. 
Trepospira sp. nov. 
Orthoceras cylindraceum—(Flem.). 

,, sulcatum (Flem.). 
Vestinautilus ? sp. 
Goniatites ? [Dimorphoceras gilbertsoni (Phill .)] . 

Note.—Although the plants are not quite so numerous, the above l ist 
compares well wi th that from the same horizon in Calderwood Glen, East 
Kilbride, where i t was first discovered some years ago.—[See "Summary 
of Progress for 1910," pp. 65-67 (Mem. Geol. Surv.)] A t Cot Castle the 
most noticeable absentee is Pterinopecten papyraceus. 
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L I S T OF FOSSILS FROM T H E N E T H E R F I E L D L I M E , I N T H E 
HOLE B U R N , A B O U T J-MILE W E S T OF M U I R B U R N . 

Archceocidaris urei (Flem,). 
*Ambocozlia urei (Flem.). 
*Gomposita ambigua (J. Sow.). 

Lingula mytiloides (J. Sow.). 
,, squamiformis (Phill.). 

Orbictdoidea nitida (Phill.). 
Productus longispinus (J. Sow.). 

* ,, martini ? (Sow.). 
* ,, concinnus (Sow.). 

,, cf. corrugatus (M'Coy). 
*Actinopteria persxdcata (M'Coy). 

Aviculopecten clathratus (M'Coy). 
Gypricardella rectangularis (M'Coy). 
Grammatodon 1 sp. 
Nucula gibbosa (Flem.). 

*Nuculana attenuata (Flem.). 
Protoschizodus axiniformis (Portl.). 
Sanguinolites costellatus (M'Coy). 

,, omalianus (de Kon.) . 
,, variabilis (M'Coy). 

Bucanopsis sp. nov. [cf. B marcouana (Gein.) ] . 
Euphemus urei (Flem.). 
Ptychomphalina sp. 

* Tropidocyclus sp. 
Glyphioceras micronotum (Phill.). 

„ truncatum (Phill.). 
Cazlonautilus sp. 

*Stroboceras sulcatum (J. de C. Sow.) . 
Vestinautilus sp. 

* These were not obtained by the Survey, but belong to Mr. James L . 
Begg, who also has most of the other species in his excellent collection 
from this locality. 

Note.—To the above l ist may perhaps be added Posidonomya becheri, 
of which I obtained a large and typical example about the middle of the 
bed ; being very fragile, however, i t broke up during transit to Edinburgh 
and never reached Dr. Wheelton Hind. 

In connection wi th this l ist one should also note that the locality of 
" Gallowhill, near Strathaven," known to the older members of the 
Society, must surely refer to the outcrop of the Netherfield Lime and 
Coal, formerly worked opencast south of Floors (p. 12).—R.G.C. 
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